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Claims 



j [cl ] / A nuclear reactor core comprising: 

a plurality of f uel assemblies, each said fuel assembly comprising a lower tie 

plate and a main coolant flow channe l comprising an inlet; 

said plurality of fuel assemblies arranged into at least three regions within said 

( ( ^ said; flow channelslconfigured so thatVthe flow of coolant through said main 

C,^,.^.^^y^^^^''^^^''^ coolant flow channels of said fuel assemblies located in a particular region are 
substantially the same, and that jthe coolant flowjthrough said fuel assemblies 
in each said region is different fromfthe coolant flo^through said fuel 
assemblies in each other region. 

[c2] A reactor core in accordance with Claim 1 further comprising a plurality of 

coolant orifices, each said coolant orifice located in an inlet of a cooling flow 
channel. 

[c3] A reactor core in accordance with Claim 2 wherein said coolant orifices of said 

fuel assemblies located in a particular region are sized so that so that the flow 
of coolant through said main coolant flow channels of said fuel assemblies 
located in a particular region are substantially the same. 

[c4] A reactor core in accordance with Claim 3 wherein said coolant orifices of said 

fuel assemblies are sized so that the coolant flow through said fuel assemblies 
in each said region is different from the coolant flow through said fuel 
assemblies in each other region. 

[c5] A reactor core in accordance with Claim 1 wherein said core comprises a 

substantially circular cross section, and said fuel assemblies are arranged in an 
edge region located circumferentially around an outer edge of said core, a 
middle region located adjacent said edge region, and a central region located in 
the center of said core, said middle region located between said edge region 
and said central region. 



[c6] 



A reactor core in accordance with Claim 5 wherein the flow of coolant through 
said fuel assemblies located in said edge region is less than the flow of coolant 
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through said fuel assemblies located in said middle region. 

[c7] A reactor core in accordance with Claim 6 wherein the flow of coolant through 

said fuel assemblies located in said middle region is less than the flow of 
coolant through said fuel assemblies located in said central region. 

[c8] A reactor core in accordance with Claim 1 further comprising a plurality of flow 

restriction devices, each said flow restriction device detachably coupled to a 
lower end of said lower tie plate. 

[c9] A reactor core in accordance with Claim 8 wherein said flow restriction devices 

of said fuel assemblies located in a particular region are sized so that so that 
the flow of coolant through said main coolant flow channels of said fuel 
assemblies located in a particular region are substantially the same. 

[cl 0] A reactor core in accordance with Claim 9 wherein said flow restriction devices 

of said fuel assemblies are sized so that the coolant flow through said fuel 
assemblies in each said region is different from the coolant flow through said 
fuel assemblies in each other region. 

[cl 1] A reactor core in accordance with Claim 2 further comprising a plurality of flow- 

restriction devices, each said flow restriction device detachably coupled to a 
lower end of said lower tie plate, said flow restriction devices of said fuel 
assemblies located in a particular region are sized so that so that the flow of 
coolant through said main coolant flow channels of said fuel assemblies located 
in a particular region are substantially the same. 

[cl2] A reactor core in accordance with Claim 1 1 wherein said flow restriction devices 

of said fuel assemblies are sized so that the coolant flow through said fuel 
assemblies in each said region is different from the coolant flow through said ' 
fuel assemblies in each other region. 



A nuclear reactor core comprising: 

a plurality of fuel assemblies,*^ach said fuel assembly comprising a lower tie 

plate and a main coolan t flow channel comprising an inlet; and ^ 

a plurality of coolant orifices., each said coolant orifice located in an inlet of a 
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, cooling flow channel; ' 



said plurality of fuel assemblies arranged into at least three regions within said 
core; 

said coolant orif ices sized so that the flow of coolant through said main coolant 
flow channels of said fuel assemblies located in a particular region are 
substantially the same, and that ^ coolant flowjhrough said fuel assemblies f ^ 

in each said region is different from/the coolant flowjthrough said fuel | IT 

assemblies in each other region. 

[ci 4] A reactor core in accordance with Claim 1 3 wherein said core comprises a 

substantially circular cross section, and said fuel assemblies are arranged in an > 
edge region located circumferentially around an outer edge of said core, a 
middle region located adjacent said edge region, and a central region located in 
the center of said core, said middle region located between said edge region 
and said central region. 

[cl 5] A reactor core in accordance with Claim 14 wherein said coolant orifices are 

sized so the flow of coolant through said fuel assemblies located in said edge 
region is less than the flow of coolant through said fuel assemblies located in 
said middle region. 

[cl 6] A reactor core in accordance with Claim 1 5 wherein said coolant orifices are 

sized so that the flow of coolant through said fuel assemblies located in said 
middle region is less than the flow of coolant through said fuel assemblies 
located in said central region. 

[cl 7] A reactor core in accordance with Claim 1 3 further comprising a plurality of flow 

restriction devices, each said flow restriction device detachably coupled to a 
lower end of said lower tie plate, said flow restriction devices of said fuel 
assemblies located in a particular region are sized so that so that the flow of 
coolant through said main coolant flow channels of said fuel assemblies located 
in a particular region are substantially the same. 



A nuclear reactor core comprising: 

a plurality of fuel assembliesll^ach said fuel assembly comprising a lower tie 
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plate and a main coolant flow channel comprising an inlet;^nd 
--^a t least one o f a plurality of coolant orifices and a plurality of flow restriction 
devices, each said coolant orifice comprising a diameter and located In an inlet 
of acoo[inq flow channel , each said re striction device detachably coupled to a 
lower end of said lower tie plate; 

said plurality of fuel assemblies arranged into a t least three regions w ithin said 
core; 

said diameter of said coolant orifices located in a particular region are 
sub stantiallv „th,e_same, and said diameter of said coolant orifices of each said 
region is different from said diameter of said coolant orifices in each other 
region; 

said flow restrictio n devices located in a particular region are sized to be the 
same, and the size of said flow restriction devices of each said region is 
different from the size of said flow restriction devices of each other region. 



[c1 9] A reactor core in accordance with Claim 1 8 wherein said core comprises a 

substantially circular cross section, and said fuel assemblies are arranged in an 
edge region located circumferentially around an outer edge of said core, a 
middle region located adjacent said edge region, and a central region located in 
the center of said core, said middle region located between said edge region 
and said central region. 

[c20] A reactor core In accordance with Claim 1 9 wherein said diameter of said 

coolant orifices located in said edge region is less than said diameter of said 
coolant orifices located in said middle region. 

[c21] A reactor core in accordance with Claim 20 wherein said diameter of said 

coolant orifices located in said middle region is less than said diameter of said 
coolant orifices located in said central region. 

[c22] A reactor core in accordance with Claim 21 wherein said flow restriction devices 

of said fuel assemblies located in a particular region are sized so that the flow 
of coolant through said main coolant flow channels of said fuel assemblies 
located in a particular region are substantially the same. 
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A method for optimizing reactor core coolant flow distributions, the reactor 
core comprising a plurality of fuel assemblies arranged into a t least t hree 
regions within the core, said method comprising: 

adjusting the coolant flow through the fuel assemblies in a particular region to 
be the same; and 

adjusting the coolant flow through the fuel assem blies so that the flow through 
the fuel assemblies in each region is different from the co olant flow th rough the 
fuel assemblies in each other region. 



[c24] A method in accordance with Claim 23 wherein each fuel assembly comprises a 

lower tie plate and a main coolant flow channel comprising an inlet and at least 
one of an orifice located in the inlet and a flow restriction device detachably 
coupled to a lower end of said lower tie plate, and adjusting the coolant flow 
through the fuel assemblies in a particular region to be the same comprises at 
least one of sizing the diameter of the oriflces in each fuel assembly located in a 
particular region to be the same, and sizing the flow restriction devices in each 
fuel assembly located in a particular region to be the same. 

[c25] A method in accordance with Claim 24 wherein adjusting the coolant flow 

through the fuel assemblies so that the flow through the fuel assemblies in each 
region is different from the coolant flow through the fuel assemblies in each 
other region comprises at least one of sizing the diameter of the oriflces of each 
region to be different than the diameter of the oriflces in each other region, and 
sizing the flow restriction devices in each fuel assembly located in a particular 
region to be different than the size of the flow restriction devices in each other 
region. 

[c26] A method in accordance with Claim 23 wherein the core comprises a 

substantially circular cross section, and the fuel assemblies are arranged in an 
edge region located circumferentially around an outer edge of the core, a 
middle region located adjacent the edge region, and a central region located in 
the center of the core, the middle region located between the edge region and 
the central region. 

[c27] method in accordance with Claim 26 wherein adjusting the coolant flow 
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through the fuel assemblies so that the flow through the fuel assemblies in each 
region is different from the coolant flow through the fuel assemblies in each 
other region comprises: 

adjusting the flow of coolant through the fuel assemblies located in the edge 
region to be less than the flow of coolant through the fuel assemblies located in 
the middle region; and 

adjusting the flow of coolant through the fuel assemblies located in the middle 
region to be less than the flow of coolant through the fuel assemblies located in 
the central region. 



r 
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